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Japanese Patent Laid-open Publication No. HE I 9-19829 A 
Publication date : January 21, 1997 

Applicant : Mitsubishi Denki K. K. , Research Development Corp. of 
Japan, Takeo SAITO, and Naotake MORI 
5 Title : METHOD FOR SURFACE TREAMENT PERFORMED BY DISCHARGE MACHINING 
AND APPARATUS THEREFOR 

(57) [ABSTRACT] 

A metal electrode which is easy to produce carbide with a high 



10 abrasion resistance, such as W( tungsten) , Ti (titanium) , V (vanadium) , 
Ta (tantalum) , Nb (niobium) , or the like is employed as an electrode, 
and a surface treatment is performed only by a primary machining 
and using machining fluid containing much C (carbon) . 
[OBJECT] 

15 The present invention is to form a surface treatment film of 

metal carbide with a high abrasion resistance and robustness on a 
surface of a workpiece, thereby improving abrasion resistance and 
anticorrosion property largely. 
[STRUCTURE] 

20 The apparatus of the present invention comprises a metal 

electrode which is easy to produce carbide with a high abrasion 
resistance, such as W (tungsten), Ti (titanium), V (vanadium) , Ta 
(tantalum) , Nb (niobium) , or the like; work ing fluid such as electric al 
discharge machining fluid, working fluid of high molecular compound, 




25 [ water system^orking fluid mixed with high molecular compound, which 



contains much C (carbon) ; working fluid providing means for providing 
the working fluid between electrodes; and discharge pulse providing 
means for providing discharge current pulses for generating chemical 
reaction between metal material of the electrode and the carbon in 
the working fluid. 
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(57) [gft] 

SSfcLTW (*>^*5r» , Ti (?•*» , V 
(m-*J*rl*) % Ta (*>*;i/) , Nb (-*:/) ft 

M9U&] W (^V^xV) , Ti (^*» , V 
(rt±*J<5k) , Ta (*>*;!/) , Nb ft 

ioxMu ft u fc*«Aox*fe ifoiox 

*&, mii3AoxffliftSfactftif&t5iaxiast$&^gi:, 

$ -a- s vvx s wist- s ft*' sus^ 




(3) 



ttffl¥ 9-19829 



* fc d t i ttUVA 1 5 iaiKwi&SAoxtc «t 5 
3EB&32SB. 

iSt!iDX^or)|S§!£oDjiffi s i8i'S1-S*-C-tOI^F^&iBl3l 

r-na&»cia«©fit«ioxcj:5«BBj!iassB. 

[fX*ft 1 8 ] &tox#j©fi*ife©jlfT bfcn «t o ft* 

* +• - > £ ifc£ -T h ^ 7 / - * * IS It f S 12 tt * 

ases*, wnxtt©tta©»fftfHter5ttffictt« 

x«jg«*aia5Ci:«e<, SUrax^SiBtcKHIifcJe 
■sSsBffisgs. 

[M#4( l 9 ] J&&ax&&ffl'N©£®i&Si:{±±flQX l 

*HBicfT3.cfc*««fc"r*n*«8~i io^rn 
*tE«©ft«taxcj:6affl»a«B. 

[fti&QfMII&HJB] 

[0.001] 

[££±©*Jffl#»] COJMBli, jR«fclXfc*iJ/aLfc 
«B^#i£**tf«BCflM3a*0> , cfc!K «LftaX«5 

[0 0 0 2] 

[«£*©&«&] El Hi, W*tflt#flhCJ:4»ntt 
*SUOX.tttfi» Vol. 1 6 N o . 53 (1 993) 3 
8 ©S[3irax£ «fc saBAax^©MPfl£*£ft£(£3fe© 
M«*B&RaiS£J:VSEE£jRUfcH|-C»a (##* 

SRD . ata^x, itt*iaafiic(T-3xff*, 2i± 

SS, 3tt&«m»**SALfcioxtfc 5I±S&2 
Tarracnjatsn*. lOttAixw, lsiiAax/sa 

[0 0 0 3] 04>, WOX 

*fc5Xfli*lfc«fl|2©|l||CttJ0Xffl««[l 5 tC<t t? 

5fcfc*CBivSnai^B»«Bt:J:5±T»fi (zn 
ioxtfjuffts. ftix«3c 
ii^>^7 i >(3Da»*tfSA$nr^5fc»> iff* 

l ©aacj-snTttttafc: J: »)xflMb 1 ®S# 
Jx5i:i:fcC, taxtt4>©*>^*5 l >»*i l fflAU 
xfMfc 1 &BK&HJiT&fc>^* ^^T^nSltf^ 

J5£?ns. AKt ina:, mm&m. («a-, xamu 



»x*CfiAUTfl[ttHii*fT3ci:fcJ:!K 
[0 0 0 4] *&, .£JS£B£&flJf £Jf$5£t-5#]©;* 

(1993) 79© "itLQmmnnmhnx.'somffl" t 
^»SiiBc:i&aiB»ajiftJBiiEufco^ &aac£ 

Hi. 

[0 0 0 5] 

^xVitwt&^SAaxffttgAUTiax^ffa)!) 1 , Ao 
.xttCiBASixfc»*C«JR*n*x*;i/*-ttSt>» 

Ctt, xfMMiBeDSHkCJ:D, 8*Wi!»«»y 
aT^tfXfWO^Cfctti^fcGrtfeBfctt!), fi*S 
«tttf»v^K{b»©*B»SBtt1»&ft1\ MMtt 

nfcudnatfa-afc. *fc, SfiStlti'^Wr^ 

li> &<*©££#&<«&#*> 3 i: A 1 ifcSADX 

+/£mSaE©*V^lt«Ji4«iP»C«JaTS5. SB, « 
tti»t>5v»fc»fc+4J'ftxfP«isaoil»i8i4 , ff«ti3ft 

ftv>. Z<Dtctb. ff*9<*SffiC£5 lifciJQXfcfT^fc© 
PS&lc=fc3f??8SWax (2*iox) iff -5*5 
D, «a»^4axxSflDBTf ») AS? A s Ji*-f 

[0 0 0 6] CL©&fBli±§2©.£-5£6eifc©*>©©5Sa 

*M®tztciibizt£2iitct><DT\ nmtLxvf (*> 

VXr-y) , Ti , V (;^i/*^A) , Ta: 

{b*tfli»>*i-v^4a«a*fli^5kk*'t:» c us 

JS) ^£Jkd#tSftlxtt, $&UtiKltBftlxtt{cHa 
«ttO* v ^ -b 9 5 -V ^ * £ii A U fcloxfi * ffl v ^ 5 c t 
9«Uax«i«ffiC:aaifi{£(OiKv>9liS«:liattaM 

S^B?U, «yrDX«3©Bfeg*Stt, i8«l4*^tittsi±$ 

[0 0 0 7] 

xcj:*aajaa*46H:» attttAixftaifflcaKa 

S«J«t«ii[«iinxt:j:5*B»a*iSt:*^T, 
kfi|^UT»fiJltt©*^*fli4lltJBJ«-r44H*«a 



(5) 
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[0 0 2 5] *fc, *tox«*iB^©*iB«3I4:tt±4n 
x£|BjB5KfT-5fc<Z)T-&s. 
[0 0 2 6] 

tt, ft»fcfe£UTWB*6tt©*^ft^*JBjat«£ 
«*«ffii:LTffli.\ £B'*»JrSS£*r*a*{*4iox 
*i:UT/HV\ ^©^±4* 5»IHS*-r 

*Mtt8 t i o -c£R WSttK k4ax*if oft* test 
ft*s«ft»SE*u», SADx^st^iaft^roesc 

[0 0 2 7] 5 ^ 

***S*f*4Aox*i:bi:flivi, M«4axo«flsfflC 

©ana 

[0 0 2 8] ft£&&*bTttB*Stt0ftv.'.Afb 
»SJBJ5E"r5S«*«a4:LTffli»\ ft££f3f£S£W 
■1-5*#ft4DXttfc bT/8V\ jbOXjftCMMUf&Di*^ 
■b5 5»^^»3t£*aL^U MSAOX<Di?M^ffltCj;?T 
«Sox«i«Hft»jll*b»«.fci:*C» &Sa&«JlCfc 

[0 0 2 9] tt«40X©«JHSfc«s4: LT, atffr 
«WI*»"ejtt«4nx4(f 5 cfcC J: b, «L&ox«j^@t 

&»■ 

[0 0 3 0] '*fc, »aJjnxoDfiit4*aS (-) s ttJta 
x« (+) ©airCjttBAnxftfrScfcfcA!), '«*ix 
»&B£&XB Stiffs. 

[0031] ttatoxc&M*sttttvw;tax& 

fflv>5Cil:iD, «UoxH)3iiaicacM«^iiS1-S. 

[0032] tfc, ttsioxtcts^ffiiaasff^BfiS 

$ ft fc2StMS©*«aMDX^Ho«atc j: 5 H^-fi 

"ts, whixitooMiSfioafftfHMetawiJCiiixt* 

Tf 5^*fcliiax{4SS^I!t5Ci:«c«t!), fce>A> 
b&flS&$ftfcl!^ox^#£Jgfcsci:£<, «Adx 

[0 0 3 3] £0ftnc«tt*ttBJtaX£J:£&BWl 

S££i>S>&5aai:. KJKft»rSJMrtr*4iox*ft 
fl?fS1-5iDX«i:, JJr«©i%±tf DHHt*-rsa« 

tt«tax<ojr^jgcj:oT^aB»*&AoxM4> 
©l^fc®ncfb*fi£«&43#sc *Aa 

x»*iBt4Hft^b«©acKJffcJBja-r*. 

[0 0 3 4] j-fc, WB*$tt©Svi-fe5 5 v*;itt*fc 
d#t44ox*ft|fffl-r*4ax«4:, jRBvwaJMEt 



©Jftffffl C «t o TSAox^g £jg§fe£ ttJftjtoxty&jfi 

[0 0 3 5] *fc, «Bfclifcb"tHB«t£©*^ISHb 

S*{*CWB*Stt©*<»>-fe* 5 y**»**BAbfciO 
x«fcttS*aiOX«fc % ' A«^^c»$ant:^ 
*4tt«/<;i/*8MS*Ri:s»;L asioxo^fflt 

J:oT«iox«i*il*JSa*b«>4fci:tit, £JSaa 
1UHfc4DX*itJOJS0RkflDlHt:fls*a6Sft4*Lft, 

MADxti^a c HB*£&0i&'ac8fl immt « . 

[0 0 3 6] *3&, £*fclS£b-C»flJ6fl:<0*^SHb 

B£*i-sAaxttSB?ffl-r4iox« 

ICSM^ t «t -3 T£Eiaa#l JC i:Aoxtt4»©ftB i: <D 
WCfl3¥S*6ftJB4S*SCli:CJ;!)a*ix*aiiBCft 

BftfbfcoacWlfcJBJSl-s. 

[0 0 3 7] *fc, &SiDXOS^Ifeff i: It, aa# 
BISaWCTftBAoxtfrScfcCJitK %ttix4ta&3S 

cac*a 

[0 0 3 8] *fc» iSSAoxoattSmfii (-) , ma 
x.m (+) ©atrctt«JtoxfcfT3-ci:£J;&v &Aox 

[0 0 3 9] MSiQXfCJbMtSfflSv^^SMi: 

fflv^ukCiD, ^xtt«B£&Kfl*]gl&-fS.. 
[0 0 4 0] ttzs BB&JUMJBttBBfcU £©*» 
aajfctfaS % BJhlXtt&S C *f b X |q| C #f> * 

aa t <fc 5 SL&ax^ffl * + - > bfc » 6 StSAa 
x^ffocfcCib, &iiaxfta*ffiC&HB£ifcfie-f 

•5. 

[0041] *t, .«ao*ftix*aBc»-rs.¥(f» 

»4CJ6 UT*41"5 «ao*#*fi<o««t:*f bTS 

aoaia*fl©ttB4*iEr5*aiBi6)iiE*aft«* 

'fcckCiO, «iax4liBBtaKB4JEfi£-t«. 
[0 0 4 2] *fc, WiWnxxzt.Z$m*B&&fi^1&& 
$nfe2fcSJi«ilt«ai 5 Aox^m(D«ii{c J: D SE'>-rs 
ifej!iDX%<3DKJiOjiJf4 1 B8JSt5*T-<OB#[ffl4i3 

is-rsiais^asfis^x »4ox*flDi»4©ji6iT4 , R»st 

SttS9ttt«tax4IITt5c:i:CJ:!>, bbpbWt 
j«*nfcWiax*iBtt*«*i*c4:«i:<, «Uax«BB 

[0 0 4 3] St. «JtaX»0|*4©ilfTLfcloJ:3* 
^ * + =. y VMS. * f S y ^5 ^ - 9 £ IBtf "f 5 Ett' 
?S$fiSA, Sfiiaxifec^iclfTtfifljiS-rSfeiiiCM 

J4oxtiJf^ ; £ffl*aSCi:'&:<s ^ADX^*B(caStM/i* 
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Htt<D|qI±i , ja6<x*feOO, ;^|#5 0 0/ise 
c tt±©*£Kttioxiiia 6 * ^iscwb-r 5 1 1 i> 
t, IUBtflfsJ|Cl&<&»), W«*SttfettTf*. J: -a 
■C^^«fcUTtt5~5 0 Oys e c©ftBB£JBt'S 
jfiffi* 1 **. *fc, «»K-^C-3^-C* 1~2 OAS 

[0 0 5 3] C^bfc, &iii»9CRUTtt. S&£fc 
i 3 &ttiftfc:Tj&ox£fT? J; 5 C f -5 UfeSffl® 

a/i jw*tt£tt*sis*sa*i-oxtt±©* 

[0 0 5 4] *fc, ft»att£©£%±;&<>Jttllll6«ia4* 

S£(ctt«S©^Ji#tt;*;-rs£«>, xffi»^©ff*# 
£©fc»JS^***fiiSnilT?J&S-i-5a£ 

cat, nmAL^,±± s *)ms.i3 i ^m}t i st^. c-5 

»»#+£Tttfc<*OTttH*«*;3v - 
«»£*±a*»>jWI-e*£tt«©»^ 

», ^©ttHC^Ttt«^%±#&©»v»ttjfcft 
£«©#* OtJMj£j£) CD«l±A^±tf 9 ©3 

MT-§Siiaxai|g£ffl<,>Sci:K«fc!K *bftt»*J: 

tt, $fc*fcJS^**jiteJlM**©ttBJ^fcSfc 
ttC»frS«Jtt5±#»)jWI*i»fc;iB-7tt© 

MS»«fc»fctt» *»©£%±i«»>;iD-7'* (SSK 

3>>D-;i/£fr5©#a£u^ -f>^**>** 

?fc£*fl!iiT«*©£5±4*&*fc3^Lfei^4ffl 
^Tt, *5SjK©«j«tff#c,h.-5. *&, *»©»*. 

[0055] * fc, 05 ttSSSttt <fc 5 SiBWlii© 



(-). K"Cjaa*(f ofct)©©*]6«affl©0UE4«W54» 

jsstt (-) ■c©jaa©*4»*j«4(jfc<, *7**©a 

i&'J'ftfrofc. S6t, Pi&£ (SEflt) /W*Ct» 
at(T-3fct>ffl*ifc«fl<I*^a«4 l »6hTV>6. AOX 
«Efc 0Taa©*IXjft*fflV>5*^l±«/)|fffflt 
»ttfc^#, AQXfiSi: UT**©jtoX«fc*£?fls£tt 
*«£Ufc*©£fflH5»£, SSStt (-) T-liX^ 

&f£ (£«0 ©/vi^fcffl^cifclij:^ caufca 

[0 0 5 6] ±ffi«a©JBttfc LTtt, PJHJgtt. 

«ffiSXff«J3ftffiCjttLT*¥*raC^** = >yuft 
i*&AoxS{T-3ci:C,fc!K KJiJfctf, fllfJfctt^©* 
BiOfS^qlig-CSS. SiBTi, W, Ta, V, 

x, *{±±ffl£fHS8£, ttJJnx, &@iQJSffltcji5ga 

[0 0 5 7] 440X^iiSa-jR(CSa#j|Ulffi«%AV> 
tioxfcfTdfc©, tttci|l»lu&K«&C£3&iB&I£ 
fT -5 t -3 ^ x tt, Sffi© fl3l€ S m iE b fc 6 to £ 
ff-S'jM!***. -ffcbS, i0XfflCW«t*fi (XT 
£|£|) t^#-y=>^ADX*fT?t, «ffi#ft¥*|SiC 

tf X Y jSifiC jiff T ZZt t »f * ItttSfl^r fa 

£Mtett©*s$aa#°Fi6i:&s. c©ii4», xY^fSi 

(t^ i^cuTftix4fT9c:i:Ci?>, SS©S?^iai 
©Mil* JI4?H-±*iE L«t4« 6»X*ff -5 Cfc *U * 
S. ' 
[0 0 5 8] tfc, *H5fi(?!T-©j!lDX©^ahU-C. A 
aSu^tt^Btlt-a^fftinStf. ftftMAOXfcffa k 
MtXfti«©40Xtfil(f LTU*l\ X^©Btt4W 

itflKaS^t. HC*>»T««* (-) tt40XB4««6 
tiTUSofcCkftwCT^i. tt±©di:4*c., 

frUttSSL-C 43 a»ttxfls*©|»i© 
aMfi«HI*fit5*-e©B*IB*J56i , U»A*, BttS* 

t*j^, -t©«H-ejaa*STtsJ:-5t:-r5. 

[0 0 5 9] M*fiC^* + = >^»l*ff-5«' 
^ttt, «*fi©»lkflaA"«tS?4i:40X4«j£(f 1/-C 

cht«t»3> xfl!«»iRffi©Jloxi«afft'SCi:«e<«iB ■ 
[0 0 6.0] «5iE©«t-5t, Ti, W, Ta, 
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[ 0 0 6 8 ] tot", ft«ti?)»4Ufc«li*;^- 

*1-5. TittTiCiBHjftiMtt^fcJk S 

»C8»i,rxflMli«Bfctt»U Aaxf£4><0TiCft 
a&i^jE«rtta*JBj**S. AOX^BKttSUfcT 

aa-cTiflDRft* (Tic) tm&zti* x#%i<® 
c*Ka«i t «jssii5. am, sa^L-ciiTi^a 

ft iff i: LfcSaft, *fciOXtt4>C«A1-6»*i:l/ 
TttTiC»3fe*a^Sfcjtoxtfj;>j£j£i:fc?K 

eoaffljawi4 , ji'B#n-pf»6*i*. sai: utTitcT 

i Cft^fcfiaftffl^-SCiiifcT-^-sa 1 , Ticotfc 
#^ilK*«fc«a©a«*jMBTU JtaXtfJpS^i: 
^Stt^t, aaaJttfaiXa****^**. 
cfttttu ±K©*5fc*afc£H.Ti£3E{*i:l,fc 
aaiflJVi-scifcCilK lox©Se««*tti#-r«c:t 
4«T*«. *I^S0i|K:fcv>-CI±, Joxa^tTiC* 5 ^ 

fb^sjts fte _c r c k a»-c s * * -a fc> n© at ^ 
ft+s tat- *©ttv%jM*c*vvt*» &tt$i&B& 
aBaaafcJBfiM-sefctf-rS*. *&» ioxiSicfo. 
T i C»*fca;tT**a2£*^TE«Lfca©-fe5 
5 <v *6C, aa£S#C < (**) fcfc 
*KJ6LTxflMi»aBK:JBrilSii«-fe5 ^ vtzmtto 
xa«»>©-fe5 5. v^tfSBLfcxfWto&BlcttSl/C 

jB*sn*-fev^y*^Ktt!ii4s»d-ct»a<. *©. 
•s. 

[0 0 6 9] ^ffigtj 4 . BIT, C©aH©|taa 4 £H 
tS^tiaBfl-fS. HI 0(*C©asH©JtKM4©Jfc* 
Mx£J:*&B&^B*9tBaBrcfe!K lfctiax 
*J:V*B«31tff^XfW^ 1 6ttTi ft 
7-f*ttCLfc»H»Sfll7'f+ , «SI > 17tta»©i0 
XftfrSJ^-f+aa* 3ttC (&*) 

s#tt*i!ta*ixtt, l 7 ttaa7-f -V«B 1 7 i:3iB 
ttxft*ffl/k¥*iPi (x^isj) sfcifrftfT^fcttax^- 

7;k'7ttXft»©*¥:(FlBl (Yjfrft) ffiijftff-5fe» 

xn-y--#7>7\ 9ttYr-r;i/ 

7>7\ lOttiOXffl, 1 lttCNCSOTgia, 14tt 
iaxf* 3 fta!l8Ctt$&t ■SAoxiftfttJtega, 1 5 limifl 
«B^*JUaax»tfi©**i:©nfc:fti¥£j6S»£ 
$ * * tttltitM*;; ft 4 OLWWX BUSSiS-e 



[0070] fct, ftftto^-cRiHt*. *i\ «b 
f^*oj!aoxi«ffb<x5. o^-caaiirsasBi 8 

U $mvmtVxo. aox4>, iaxtel otttC (IK 

*) s*<d*t«*ra*tt«iioxift3 4«»^Ki&? 

ft, »ffl«SJB7-f+«Bl 6£J:-3Ttt±Aax#ffto 

n*. cncmsii*bi lAacKiteh&tui&aM 

»«Bl-2tt*5*l;»«BSftW*±/SfflCAMl 3 

C«fc-3TttJ«*ftjfc«a><*«« (NC7-D^5A) fc 
Sc5§, *Bi&a«7<f+*Bl 7©a#fi©£», T 

Y^-7;i«W$t]fflJfttT-5. 
[0 0 7 1] SDX4>, »«Ci5»4LfcJft**^^f- 
tC«fc?K 7<f*«B*f«-C**Ti tfAOXgB 

^o/iox«>t»c»a-r« i: t * c- xffi»*fflcfirjtt 

*. |BjB5tADXfa3cr)*©C (SIR) tfjjftB©a 

5 #*?U A0Xi*4»&«Rr4. 
WLfcft*klSilSB4ox««t>iJJ;Wx^l)j*Bt:f«H!Ufc 
Ti.(^» iKora^b^Rfotct?;, Ti©SHbtt 
(TiC) A s if5fi££*U xflsft*BC«K*«tfJBJiSS 
ft*. ##i£{cfc>K »tf©7*+flt«4pxffi©£«fc: 
*^T, mBfflSftfr^CiitfaJIg-CfeS. 

[0 0 7 2] Sfc, *swswt*sv>-ctts *»7>f-Mi 
«kaB«affl7-<-v«a*2flE«iut:iaxfttT5W*w 
ftxj^*7Y+«affitf'hS^«*ca\ a 

[0073] *fc. -^iis»ic*v^ttt> &m&mmm 
ahutT isaftffl^fcfliftisufcii 5 , *«*i;<o* 

ECTi)5:i:c7)^Bj&S«ftn-7 i 'f >-/U^Saftffi 
[0 0 7 4] 

saai:, j^5Rftflif^a^*t- aiaxtttRfat- «Jhix' 

aMK»IStSifc«'^^«l&#«i:ftaA. JRSAOX 
©JIMl!MtJ:o-c*««aihIli:Aaxa«tio«afc©« 

t^fi^ftfS^S-frSCktJ:*), feJox^iSBtc^ 
HJKft*<08iHa*«(at*i:atiUfcfc», lifeiax 

©#-esaiai , HFtt"Cft i 5 2jtehixsff-3cfcft<» s 

[0 0 7 5] »a«tt«D«V^Hr.7 5»^^©*t 

d*t*inx»*jffai-«*ixafc, ja«/^«»t 
aB.c«ietattav^^»i&*ai:*a*, insAox 
©af^ « ciot »Jtaxti*® ft aa * *«unxa*B 
tt?? »^^<oana*JK«rsj:ac:o&fc», jk 
avw^a»©*w s oiHHsaH-Swi:*<aKo*B 



(11) 



*SW9- 1 9 8 2 9 



tt» 4 S&£&gffi, 5 ZWS2S;^a, 6 X?- 
7 Yf-7;k 8 X||&-tf-tf7>7\ 9 Y 



ttrtf--*7>7\ 10 AQXfl, 11 CNCftJSPg 

12 w&®mm$km.. 13 ssim^^g 

AM, 1 4 AlXjgft&lgK. 1 5 

B. 16 .&ffii&3fll7<f1'*ffi, 17 «ft7-f-V« 

a, 1 8 7-f ^ttfiSft^MSK, 1 0 3 «J*iiAAo 

X«. 
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1 : «D0179 
2 : $SW& 
3 • JaiiB 
JO: S0l« 

15: tt*vflu*tf«8f K 




XllsJB : WC-Co 20 
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t$B8¥9 - 1 9 8 2 9 



(Ell 0] 



17 18 16 




17 : 'MtUS 



[01 1] 
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(72)^^ £|§ 

&*a%mB #rfr;gfi£& 9 T i 12#ftl2 
(72)^# m 

^*Sffl^eiEA*SS661 
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